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(54) CMCTEMA M CnOCOB GcDOEKTMBHOrO MCnOJlbSOBAHM^ K3LU-nAM5RTM B PACnPEflEJIEHHOM 
cDAMJIOBOM CMCTEME 

(57) 

l/l3o6peTeHne othocmtch k cucieiviaM 
o6pa6oTKM MHcjDopMai^MM nnn ynpaBnei-ii/m 
flaHHbiMM. TexHMHecKMM pe3ynbTaTOM HBrmeTCfl 
o6ecneHeHne bo3mo>khoctm paSoTbi 

norib30BaTen5q npn OTKriKDHeHnn cucTeivibi ot 
cneunpoueccopa, 3cjDc|DeKTM b HOCTb o6pa6oTKH 
flaHHbix. CucTeMa coflep>KHT npoueccop, naivmTb, 

aflMM HMCTpaTOp lOLU-naiVm™, K3LU-naMflTb. 

Cnoco6 onucbiBaeT pa6oiy flai-mow cucTeivibi. 2 
c. i/i 4 3.n. cfwibi, 7 mi. 
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(57) Abstract: 

FIELD: information processing systems for 
data control. SUBSTANCE: system has 
processor, memory, cache memory 
administrator, and cache memory. System user 
is enabled to operate even when system is 
disconnected from special processor unit. 
EFFECT: enhanced data processing efficiency. 
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flaHHoe n3o6peieHne othocmtc^ k cucTeiviaM 
o6pa6oTKM MHcjDopMai^MM nnn ynpaBneHi/m 
flaHHbiMM. Bonee KOHKpeTHo: AaHHoe 
M3o6peTeHne othochtch k ynpaBneHwo flaHHbiMM 
y nonb30BaTenePi b pacnpeAeneHHOM cfcaPinoBofi 
cmctgm©. Eu^e KOHKpeTHee: flaHHoe M3o6peTeHne 

OTHOCMTCfl K MCnonb30BaHMKD KSLU-naM^TM M 

BefleHMra perncTpai^nn y nonb30BaTenefi 
pacnpeAeneHHOM dpafinoBoPi CMdeMbi, KOTopaa 
MO>KeT o6ecneHMBaTb pa6oiy nonb30BaTerm npw 

nOflKnHDHeHMM 1/1J1H OTKriHDMGHMM. 
M3BeCTHblM ypOBeHb TGXHMKM 

KoMnbHDTepHbie aBTOMaTM3npoBaHHbie 
pa6oHne MecTa b nocneflHee BpeMsq noBbicunn 

CBOHD npOH3BOflMTeilbHOCTb H eMKOCTb. 

nepBOHanaribHO aBTOMaTM3npoBaHHbie pa6onne 
MecTa Mcnonb30Banncb oahmm onepaTopoM flna 
BbinoriHeHMsq oflHoro nnn HecKonbKHX 
M3onnpoBaHHbix 3aflaHi/M. noBbicMBLueecsq 
pa3BepTbiBaHne aBTOMaTM3npoBaHHbix pa6onnx 
MecT p,nn MHomx nonb30BaTene£i b oahoPi 
opraHM3ai4MM o6ycnoBnno Heo6xoflMMOCTb cba3m 

Me>KAy aBTOMaTM3MpOBaHHblMM pa60HHMM 

MecTaMM m coBMecTHoro ncnonb30BaHi/m 
norib30BaTenfiMM. 3to npuBeno k pa3pa6oTKe 
apxMTeKTyp pacnpeAeneHHbix cjDafinoBbix 
cmctsm, oflHa M3 KOTopbix n3o6pa>KeHa Ha djpwr. 1. 

HeKOTopoe nucno aBTOMaTM3npoBaHHbix 
pa6oHnx MecT Ha dpwr. 1 noAKntoneHO flpyr k 
flpyry ^epe3 noKanbHyio ceTb (J1C). rno6anbHasq 
ceTb (rC) MO>KeT ncnonb30BaTbc?i p,nn 
B3anMHoro noflKnK)HeHM5q HeKOToporo nucna J1C. 
J1C m TC cocTaBfiflHDT eflUHyHD JiornnecKyK) ceTb. 
ABTOMaTM3npoBaHHbie pa6o^ne MecTa Ha dpwr. 1 
o6o3HanaK)TC5q KaK cneu,npou,eccopbi S1, S2, S3, 
a nonb30BaTeni/i - C1, C2, C3. 

06o3HaneHMe aBTOMaTM3npoBaHHoro 
pa6onero MecTa KaK nojib30BaTenfl v\nv\ 
cnei^npoi^eccopa (cny>Ke6Horo cHafinoBoro 
npoi_\eccopa) 3aBHCMT ot qbyHKU^M, 
BbinonHfieMoPi onpeAeneHHbiM 

aBTOMaTM3HpOBaHHblM pa60HHM MeCTOM B ceTM. 

To nnn MHoe aBTOMaTM3npoBaHHoe pa6onee 
MecTO MO>KeT 6biTb m noj~ib30BaTeneM, n 
cnei4npoi4eccopoM. BbinoriHeHne 
pacnpeAeneHHOM cjDaPinoBOM CMCTeMbi Tpe6yeT 
npucyTCTBHsq, no MeHbLuefi Mepe, OAHoro 
cnei^npoLjeccopa n, no MeHbLuefi Mepe, OAHoro 
nonb30BaTena 

ABTOMaTM3npoBaHHbie pa6oHne MecTa 
nonb30BaieneM o6bNHO n o a Kn ton a \ojc9\ k J1C 
Bcerfla p,nn nonyneHH* ycnyr J1C h p,nn 
coBMecTHoro ncnonb30BaHMfl pecypcoB, iamx 
KaK cjDaMnbi. OTKnraMeHne ot J1C 03Haqano 
nuLueHne aBTOMaTH3npoBaHHoro pa6onero MecTa 
pecypcoB J1C. Pa6oTy mo>kho 6bmo npoAon>KaTb 
y OTCoeflMHeHHoro nonb30BaTen?i TonbKO b tom 
cnynae, ecnn Hy>KHbie cjDaMnbi m nporpaMMbi 
6bmn CKonnpoBaHbi nnn nonb30BaTenfl ao 

OTKniOHeHl/m. 

nOBblCMBLUaflCfl npOM3BOAH TenbHOCTb 
nopTaTMBHblX aBTOMaTM3MpOBaHHblX pa6oHnx 

MecT CAenana npaKTMMHOM OTcoeAH HeHHyHD nnn 
"Mo6nnbHyKD" pa6oTy c KOMnbhOTepoM. 
riopTaTM BHoe aBTOMaTM3npoBaHHoe pa6onee 

MeCTO MO>KHO KynMTb C TaKOM 

npon3BOAHTenbHOCTbK) npoi^eccopa, naM^TM m 
3anoMHHaKDLnero ycTpoPicTBa Ha AMCKax, KOTopa5q 
paBH03HaHHa ncnonb3yeivibiM b HacTonbHbix v\nv\ 
ocjDMCHbix annapaTax. riopTaTi/iBHbie 

aBTOMaTM3npoBaHHbie pa6oHne MecTa nnn 
nopTaTMBHbie KOMnbHDTepbi, TeM He MeHee, b 
HacTOflLi^ee BpeMa nivieioT Te >Ke orpaHnneHMfl, ot 
KOTopbix ohm CTpaAaKDT npn OTCoeAMHeHnn: 
pa3AenfleMbiMM pecypcaMM Henb3?i 
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nonb30BaTbCfl, ecnn Konwfl c|DaMna mjim 
nporpaMMbi He CAenaHa ao OTKnjOMeHnq. KorAa 
aBTOMaTM3npoBaHHoe pa6onee MecTO 

noAKnHDHaeTCjq BHOBb, nonb30BaTen*o 
npnxoAHTC?i caMOMy "BpyHHyHD" cornacoBbiBaTb 
<£aPmbi, M3MeHeHHbie b nopTaTMBHOM 
ycTpoMCTBe, c cjDaMnaMM ceTM. Our. 1 
M3o6pa>KaeT OTKriKDHaeMoe nopTaTMBHoe 
aBTOMaTM3npoBaHHoe pa6onee MecTO b bma© 
nonb30BaTeri5q C1 102, coeAHHeHHoro 
nyHKTupHOM nnHnew c ceTbHD. 

CoBMecTHoe ncnonb30BaHne cjDaMnoB 
AaHHbix no ceTM, KaK noKa3aHO Ha cf)nr. 1, 
Bbipa6oTanocb c TeneHneM BpeMeHM. CaMa5q 
npocTasq c)3opMa coBMecTHoro ncnonb30BaHi/m 
AaeT B03MO>KHOCTb nonb30BaTenK) 3anpaLUMBaTb 
AaHHbie y cfDaPina b cnei4npoi4eccope. 
Heo6xoAMMbie AaHHbie HanpaBnaroTcsq k 
npoi_\eccopy nonb30BaTenfl, a KaKne-rin6o 

H3MeHeHM?1 MJ1M MOflMC^MKaL^l/l A^HHblX 

B03BpaLnaHDTC5i k cnei4npoi4eccopy. Co3Aa*OTCfl 

COOTBeTCTByKDLAMe 6riOKMpOBKM J\Y\ft Toro, HT06bl 

btopom nonb30BaTenb He n3MeHnn AaHHbie b 
cjDafine, KOTopbiM HaxoAMTC^ y nepBoro 
nojib30BaTena. 

PacnpefleneHHbie cfDawnoBbie CMCTeMbi 
yBennHMBaioT Maci_UTa6 coBMecTHoro 

ncnorib30BaHMS=i cpaM/ioB npn noMoii^n 
AonoriHUTenbHbix MexaHH3MOB AJ~ifl 6onee 
3cjDc|DeKTMBHoro pacnpeAeneHMSR flaHHbix Me>KAy 
nonb30BaTeji5qMM n p,nn 6onee 3c)x|DeKTi/iBHoro 
ynpaBneHna coBMecTHbiM ncnonb30BaHneM 
cjDawnoB. CymecTByeT MHoro pacnpeAeneHHbix 
cjDaPinoBbix cucTeM. Oahom M3 nonynapHbix 
pacnpeAeneHHbix 4)ai)inoBbix cucTeM 9\Bn9teic9\ 
c|Dai?inoBa?i CucTeMa "3hapk)" (AOC), KOTopyra 
pacnpocTpaHfieT Kopnopai4Mfi "TpaHcapK". 

AOC noBbimaeT npon3BOAMTenbHOCTb 
pacnpeAeneHHOM o6pa6oTKM AaHHbix nyTeM 
co3AaHMSR dpawnoBOM KSLU-naMfiTM y 
noj~ib30BaTerm, KOTopbiM coBepiuaeT AOCTyn k 
AaHHbiM cnei4npoi4eccopa. 06pameHM^ k stom 
K3L±i-naM5iTH p,ena\oicn npMKnaflHbiMM 
nporpaMMaMU nonb30BaTenfl v\ TonbKO 
HeyAaHHoe oCpau^eHne b K3i_u-naMfiTb MO>KeT 
6biTb npuHMHoPi Toro, HTo6bi A^HHbie 
npuxoAnnocb 6bi AOCTaBaTb y cnei^npoL^eccopa. 
KaLunpoBaHne flaHHbix yMeHbiuaeT noTOK o6MeHa 
b ceTM m ycKopj^eT BpeMfi oTKnuKa nnn 
nonb30BaTenfl. CornacoBaHHOCTb KOLU-naM^TM 
A&C ocHOBaHa Ha cucTeMe o6paTHoro Bbi30Ba 
cnei_\npoi_\eccopa. Cnei_\npoi_\eccop yBeflOMn?ieT 
Ka>KAoro nonb30BaTenfi o tom, hto y Hero ecTb 
onpefleneHHbie KSLUnpoBaHHbie A^HHbie Toro nnn 
MHoro cocTOfiHua, KOTopoe AenaeT 
HeAeMCTBHTenbHbiMM KSLUnpoBaHHbie A^HHbie 
nojib30BaTejifi. CTaB HeAeMCTBMTenbHbiMM, 3tm 
AaHHbie yHMHTO>KaK3Tcsq b K3LU-naMsqTM m Aon>KHbi 
npno6peTaTbC5q BHOBb y cneqnpoi^eccopa npn 
Heo6xoAHMOCTM. 

OTKnhoneHMe aBTOMaTM3npoBaHHoro 
pa6onero MecTa, noflKnHDMeHHoro k AcDC, 
Bbi30BeT noTepK) nonb30BaTeneM AOCTyna k 
pacnpeAeneHHbiM c(DaMnaM. Oh npn oTKJiKDHeHnn 
aBTOMaTunecKM noTepaeT Bee o6paTHbie 
Bbi30Bbi, n3-3a nero K3LU-naM«Tb CTaHeT 
Hepa6oTocnoco6HOM . 

PacnpefleneHHafl OaMnoBayi CucTeMa (POC) 
HBJ-meTCfi npoAon>KeHneM A&C, KOTopaa 
o6ecneHMBaeT PacnpeAeneHHyK) 
BbNucnuTeribHyK) Cpefly (PBC) OCcD (Open 
Softaware Foundation). PacnpefleneHHafl 
c|DaPinoBa?i cucTeMa ncnonb3yeT ocHOBaHHbiPi Ha 
pa6oTe cneqnpoueccopa MexaHH3M 

ono3HaBaTenbHoro 3HaKa ("MapKepa") nnn 
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o6ecne»HeHM5i cornacoBaHHOCTH lOLU-naivmTH 
nonb30BaTenfl. l~lonb30BaTenn npMo6peTaioT 
MapKepbi "cHHTbiBaHi/m" AJ~m o6ecneHeHM?i 

flGMCTBMTGJl bHOCTM flaHHblX B CBOGM K3LU-naM£1TM. 

Ecnn nonb30BaTento npuxoflHTC^ M3MeHMTb 
AaHHbie b cfraPine, oh fljiq AaHHbix npno6peTaeT 
MapKep "3anncn". BbiAana nonb30BaTenio, 
Hanpniviep nonb30BaTenio C1, MapKepa "3anncn" 
flenaeT HefleMCTBMTenbHbiMM MapKepbi 
"cMMTbiBaHMsq" flnsq Tex we flaHHbix y Bcex Apyrux 
nonb30BaTeneM. 

OTMeHa MapKepa ftenaei 

HefleMCTBHTeribHbiMn K3LunpoBaHHbie AaHHbie y 
3TMX norib30BaTeneM. I~lpn OTKrihoneHMM ot 
pacnpeAeneHHOM cJuaMnoBOM CMCTeMbi 
norib30BaTenb nMLuaeTca Bcex BbiAaHHbix 
MapKepoB. M3-3a OTcyTCTBMfl MapKepoB oh He 

CMO>KeT npOM3BOAMTb Onepai_\MM CMMTblBaHMfl MJ1M 

3anncn Aa>Ke Ha K3LunpoBaHHbix AaHHbix. 

YHMBepcuTeT KapHerM-MennoHa CAenan 
pa3pa6oTKy Arm coxpaHeHMfl 
pa6oTocnoco6HOCTM OTCoeAMH^eMbix 

aBTOMaTM3HpOBaHHblX pa6oHMX MeCT, 

noAKHKDHaeMbix k ceTM AOC. ripoeKT CODA 
HanpaBiieH Ha o6ecneneHne pacnpeAeneHHOM 

C(3aMnOBOM CMCTeMbi nOCTOflHHbIM HannHneM 

AaHHbix. 3to jj,enaeic9\ nyieM TOMHoro 
KonnpoBaHHsq A aH Hbix b cnei^npoLieccopax m 
nyieM o6ecneneHMfl coxpaHeHMfl 

pa60TOCnOC06HOCTM AnSR OTKniOMeHHblX 

onepai^nw nonb30BaTeneM. Cm.: "CODA: 
OafinoBa?! CucTeMa c BbicoKOM CTeneHbK) 

HailMHUfl p,r\ft Pa60Tbl ABTOMaTM3MpOBaHHblX 

Pa6oHnx MecT b PacnpeAeneHHOM CpeAe", 
TpyAbi MHCTMTyTa MHweHepoB no 
sneKTpoTexHMKe m paAMOsneKTpoHMKe (IEEE), 
tom 39, N 4, anpejib 1990. 

PacnpeAeneHHasq pa6oTa b Coda 
BbinonH5qeTC5q onTMMMCTMHecKMM ynpaBneHMeM 
Mcnonb30BaHM5q KOnMM AaHHbix. 

OnTMMMCTMHecKoe ynpaBneHMe npeAOCTaBnaeT 

MHOrMM nonb30BaTeri5RM B03MO>KHOCTb 

CHMTbiBaTb m 3anMCbiBaTb A^HHbie Aawe KorAa 

OHM OTKnKDHeHbl. HeCOmaCOBaHHOCTM A^HHblX 

ocTaBn?iK>TCfl Ana nocneAyKDi^ero 
MAeHTMcjDMi^MpoBaHMsq m pa3pei_ueHMfl. 
rieccMMMCTMHecKoe ynpaBneHMe 
Mcnonb30BaHMeM koiimm AaHHbix M36eraeT Bee 

KOHCjDJIMKTbl nyTeM OrpaHMHeHMfl CHMTblBaHM^ M 

3anMCM oahmm pa3AenoM. OTKnioneHMe nMiuaeT 
nonb30BaTenfi bo3mo>khoctm onpeAen^Tb, MMeeT 
nn AOCTyn k A^HHbiM APyroM nonb30BaTenb. l~lpM 
stom neccMMMCTMHecKOM ynpaBJieHMM 
Mcnonb30BaHMeM koiimm AaHHbix nonb30Baienb 
He CMO>KeT ocyLnecTBnj^Tb 3anMCb. Cm.: "Pa6oTa 
npM OTKnioHeHMM b OaMnoBOM CMCTeMe Coda", 
fl>K.KMCTJiep, M. CaTbfiHapaMaHaH, YHMBepcMTeT 
KapHerM-MennoHa, ripoTOKonbi 13 CMMno3MyMa 
ABT no llpMHi^MnaM OnepaqMOHHbix Cmctcm, 
OKTfl6pb 1991. 

PacnpefleneHHaa pa6oia b CMCTeMe Coda 
no3Bon5qeT nonb30BaTento npoAon>KaTb 
ocymecTBnsTTb AocTyn k AaHHbiM m o6HOBnflTb 
AaHHbie b K3LU-naM5qTM nonb30BaTen?i. 
OafinoBbie onepaqMM He cpa6aTbiBaioT TonbKO b 
tom cnynae, KorAa npoMcxoAMT HeyAaHHoe 

06paLAeHMe B K3LLJ-naMflTb, T.K. TOJlbKO B 3TOM 

cnynae nonb30BaTenb He b cocto^hmm 
coBepiuaTb AocTyn k AaHHbiM M3 
cneL\npoL4eccopa. AOC m Coda KSLUMpyioT 
cfcaPinbi noriHOCTbio. Coda o6HOBnaeT dpawn bo 
BpeM* OTKnioHeHHbix onepaqMM m BeAeT peecTp 

BCeX M3MeHeHMM A^HHblX. npM nOBTOpHOM 

noAKnioneHMM nonb30BaTenb o6fl3aH o6HOBMTb 
Bee cnei4npoi4eccopHbie koiimm AaHHbix npM 
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noMOLAM npMMeHeHMfl 3aperMCTpMpoBaHHbix 
TpaH3aKi_^MM cfcaMnoB cneqnpoLjeccopa. 

HecornacoBaHHOCTM AaHHbix o6pa6aTbiBaioTC5q 
OTno>KeHHbiM peiueHMeM AJ"i* BMeiuaTenbCTBa 
"BpyHHyKo". 

OcHOBHbiM HeAOCTaTKOM Coda ^BnqeTcq to, 
mto coxpaHfleTca TonbKO noAKnKDMeHMe k 
cnei_\npoqeccopy Coda. AHanorMHHO AOC, Coda 
HBrmeTC* npoTOKonoM pacnpeAeneHHOM 

CjDaMnOBOM CMCTeMbi. 

Coda ocHOBaHa Ha tom, mto cnei^npoi^eccop 
MnM cnei_\npoi_\eccopbi m Bee nonb30BaTenM 
Mcnorib3yioT oamh m tot we npoTOKon 
pacnpeAeneHHOM o>aMnoBOM CMCTeMbi. flna SToro 
Tpe6yeTcsq, HTo6bi Bee nonb30saTenM m 
cnei_\npoi_\eccopbi b ceTM nepeiunM k npoTOKony 
Coda AJ"i* noAA©P>KaHM?i OTKnioneHHOM pa6oTbi. 

BTopoe TexHMHecKoe peiueHMe npeAno>KeHO 
XacTOHOM m XaHMMSHOM b "Pa6oTa npM 
OTKnKDHeHMM a^* AOC", Jl.E.XacTOH m 

n.XaHMMSH, LJeHTp MHTerpai4MM MHCjDOpMaTMKM, 

MMHMraHCKMM YHMBepcMTeT, ony6nMKOBaHO b 
flpoTOKonax CMMno3MyMa USENIX Mo6MnbHOM m 
Abtohomhom no MecTonono>KeHMK) 

BbiHMcnMTenbHOM TexHMKM, aBrycT 1993. XacTOH 
m XaHMMSH npeAnaraKOT CMCTeMy 
nonb30BaTeneM, KOTopa* MO>KeT noAKntonaTbcyi k 
cTaHAapTHOMy cnei_\npoi4eccopy AOC, He Tpe6y5R 
npM 3tom MOAMcjDMKai^MM p,nn cneL^npoqeccopa. 
MoAMcjDMKai^MM b KOAe nonb30BaTen5q 
noAAep>KMBaK)T OTKnraHeHHyK) pa6oTy m 
noBTopHoe noAKmoneHMe. rioBTopHoe 
noAKnHDHeHMe m noBTopHoe cornacoBaHMe 
BbinoriHaroTca perMCTpai4MePi k3>kaom TpaH3aKi4MM 
npM OTKntoneHMM. Ka>KAoe CHMTbiBaHMe, 3anMCb 
MnM o6HOBneHMe 3anMCbiBaK)TCfl b peecTpe 

TpaH3aKL4MM, KOTOpbIM npM nOBTOpHOM 
nOAKnKDHeHMM BOCnpOM3BOAMTC5q a^^ 

cnei_\npoqeccopa. 3to TexHMHecKoe peujeHMe 
MMeeT npeMMymecTBO noAA©P>i<aHM?i pa6oTbi 
CTaHAapTHoro cneL^npoqeccopa AOC. Ho 3to 
3aBMCMT ot HanMHMfl npoTOKona 
pacnpeAeneHHOM cjDaMnoBOM CMCTeMbi AOC, m 
stot MeTOA He MO>KeT A©^CTBOBaTb c APyrMMM 
cnei4npoi4eccopaMM, OTnMHaioLAMMMCfl ot 
cnei4npoi4eccopa AOC. MeTOA Bceo6LAePi 
perMCTpai_\M5q TaioKe HaHOCMT yL^ep6 

npOM3BOAMTenbHOCTM CMCTeMbi. 06"beM 

perMCTpMpoBaHMfi TaioKe co3AaeT TpyAHOCTM c 
eMKOCTbK) AUCKa nonb30BaTerm m 
o6ycnoBnMBaeT 3aAep>KKM cornacoBaHMe b 
CMCTeMax nK)6oro pa3Mepa. 

B wypHane IEEE "TexHMKa riporpaMMHoro 
06ecneMeHM5q", tom 19, N 6, MKDHb 1993, CTp. 
613-624, "flocTyn k OaMnaM b "MHTepHeTe": 
OaMnoBasq CMCTeMa "A>KeMA"> X.Pao m AP- 
onMCbiBaioT KSLUMpoBaHHyio cfDaMnoByio CMCTeMy 
An^ Mcnonb30BaHMsq b ycnoBM^x J1C MnM 
"MHTepHeT". Pao m AP- BbinonH5qioT Bee 
cfcaMnoBoe K3i_UMpoBaHMe cjDaMnoB b 
aBTOMaTM3MpoBaHHOM pa6oHeM MecTe MnM Ha 
MecTe, Bbi6paHHOM nonb30BaTeneM. OaMnoBasq 
CMCTeMa "flweMA" Tpe6yeT, MTo6bi pa3pa6oTMMK 
npMKnaAHOM nporpaMMbi Mcnonb30Ban "EAMHbiM 
HHTepc|3eMC A^fl npoTOKona flocTyna". flna 3Toro 
Hy>KHO MOAMO>Mi4MpoBaTb npMKnaAHbie 
nporpaMMbi mhm, KaK npeAnaraeTca b CTaTbe, 
BBecTM coBMecTHO Mcnonb3yeMyKD 6M6nMOTeKy, 

HT06bl 3aMeHMTb CTaHAapTHbie Bbl30Bbl 
EAMHbIMM MHTepcjDeMCHbIMM Bbl30BaMM. CMCTeMa 

"flweMA" Mcnorib3yeT "nocpeAHMKOB" c^aMnoBOM 
CMCTeMbi, HTo6bi p,enaih> c^aKTM^ecKMe 3anpocbi 
cjDaMnoBOM CMCTeMbi. "flweMA" He npeAOCTaBnaeT 

B03MO>KHOCTM nOAA©P>KaHMSq OTKJlKOHeHHOM 

pa6oTbi m perMCTpai4MM a©wctbmm c(DaMnoBOM 
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CMdeMbi nnn cnHxpoHMsai^nn nocne noBTopHoro 
BKnHDMeHMsq. "fl>KeMfl" He o6ecneMMBaeT cpeACTBO 
nepexBaTa CTaHflapTHbix Bbi30BOB cfcaPinoBOM 
cucTeivibi m npeo6pa30BaHM5q mx b He3aBMCMMbiM 
ot pa3flennTen5q CMHTaKcuc nepefl AOdynoM k 

aflMMHMCTpaTOpy KSW-naMflTM. 

"KoivinbKDTepHbie CTaHflapTbi n 

l/lHTepctDeMCbi", tom 14, N 3, 1992, CTp. 
191-208, A. MapLuann v\ AP- "OcymecTBMMOCTb 
cpawnoBbix cneunpoueccopoB Ha 6a3e ISO-FTAM 
flrifl BbinoriHeHH5q OflHopoflHOM cfcafinoBOM 
cucTeMbi". Mapwann n flp. onucbiBaKDT 
TexHunecKoe penieHne oflHopoflHbix cfcaMnoBbix 
CMdeM Ha ocHOBe MOflenn ISO-FTAM. Ohm 
KpHTHKyHDT ceroAHHLUHMe TexHMHecKMe peujeHM5q: 
"Sun NFS", HanpuMep, b cba3m c TeM, hto ohm 

OCHOBaHbl Ha peiUeHMflX, 3aBMCMMblX OT 

onepai_\MOHHbix CMCTeM. flaHHoe M3o6peTeHMe 
o6ecneHMBaeT He3aBMCMMoe ot onepai_\MOHHOM 

CMCTeMbl CpeflCTBO flnfl MCnOJlb30BaHM5q 

BMpTyanbHbix y3noB ceTM (VNodes) b KanecTBe 
CTaHflapTHoro npoTOKona, o^eHb 6riM3Koro k 
FTAM. flaHHoe ocyu^ecTBrieHMe ycTpaH^eT 

3aBMCMMOCTb OT KOMaHfl onepau,MOHHOM 

CMCTeMbl. BMpTyaribHbie c^aMnoBbie 

3anoMMHaK)U4Me ycTpoPicTBa (B03Y) Mapi_uanna 
m ,qp. He noAqep>KMBaK)T AOCTyn k MMeiomMMCfl 
pacnpe,qeneHHbiM cjDaMnoBbiM CMCTeMaM. 
ripeAJiaraeMafl cfcaMnoBaa cMCTeMa 3aMeHfieT 
MMerau^Mecfi CTpyKTypbi, xoth flocTyn k 
CTaH,qapTHbiM c}3M3MHecKMM TMnaM cjDafina 
noflflep>KMBaeTCfl. TexHMHecKOM npo6neMOM 
ocTaeTCfi o6ecneneHMe oflHopoAHoro MexaHM3Ma 
AOCTyna, KOTopbiM He Tpe6yeT 3aMeHbi 
cyLAecTByHDLAMX npoTOKonoB pacnpefleneHHOM 

CpaMflOBOM CMCTeMbl. 

ripoTOKoribi 3-ro CoBemaHMfi no 
Onepai4MOHHbiM CMCTeMaM 

ABTOMaTM3npoBaHHbix Pa6o^MX MecT, 23 anperm 
1992, CTp. 122-125, M. CaTb^HapafiaHaH m flp. 
"O rioBceMecTHOCTM PerMCTpMpoBaHMfi B 
pacnpeAeneHHbix OaPinoBbix CMCTeMax". 3Ta 
CTaTbsq onMCbiBaeT perMCTpai_\MOHHbie cfcyHKLjMM b 
onMcaHHOM BbiLue CMCTeMe Coda. 
PerMCTpMpoBaHMe b Coda o6ecneHMBaeT 
BocnpoM3BeAeHMe TpaH3aKU,MM bo BpeMa 
OTKHKNeHMfl. KaK yKa3biBanocb BbiLue, a^a CODA 
Tpe6yeTC* cnei^npoi^eccop c npoTOKorioM CODA 
AOCTyna k pacnpeAeneHHOM cjDaMnoBOM CMCTeMe. 
PerMCTpMpoBaHMe noaTOMy ocHOBbiBaeTca Ha 
oahopoahom MOAenM cneu,npou,eccopa m 
noAA©P>KaHMe oahopoahom MOAenM 

ocyLnecTBnfleTca mm He 6e3 TpyAa. 

rioaTOMy MMeeTCsq TexHMMecKaa npo6neMa 
o6ecneneHM5q pacnpefleneHHOM cfDaMnoBOM 
CMCTeMbl, KOTopasq o6ecneHMT HenpepbiBHyra 
pa6oTy "oTKJiKDHeHHbix" nonb30BaTeneM c 
acjDctDeKTMBHbiM cornacoBaHMeM npM nOBTOpHOM 

nOAKDHDHeHMM. Eme OAHOM TeXHMHeCKOM 

npo6neMOM nsnneicn co3flaHMe nonb30BaTena 
pacnpeAeneHHOM cjDaMJioBOM CMCTeMbl, KOToporo 
mo>kho 6yAeT Mcnonb30BaTb npM noMOL^M 
MHoroHMcneHHbix npoTOKonoB pacnpefleneHHOM 
cjDaMnoBOM CMCTeMbl. HaKOHei_\, ecTb m 
TexHMHecKaa npo6neMa co3AaHMfl nonb30BaTena 
pacnpeAeneHHOM cjDaMnoBOM CMCTeMbl, KOTopbiM 
6yAeT He3aBMCMM ot cm HTaKCMca onepai_\MOHHOM 
CMCTeMbl AJ~ifl pa3peujeHM5q o6"beKTa nnn noxiHoro 
MMeHM cpaMJia. 

CyLAHOCTb M3o6peTeHMfl 

flaHHoe M3o6peTeHMe HanpaBneHO Ha 
o6ecneneHMe pacnpeAeneHHOM cjDaMnoBOM 
CMCTeMbl, KOTopaa o6ecneHMBaeT KaK 
noAKriKDMeHHyHD, TaK m OTKHKO^eHHyKD pa6oTy 
nonb30BaTena. OaPmoBaa CMCTeMa 
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nonb30BaTerm BbinoriHeHa c B03MO>KHOCTbK> 
noAKHK)4eHMfi K HecKonbKMM apxMTeKTypaM M 
o6ecneHMBaeT scjDQ^eKTMBHyio perMCTpai_\MHD 

TpaH3aKU,MM . 

flaHHoe M3o6peTeHMe HanpaBneHO Ha cnoco6 
ynpaBJieHM^ Kaw-naMflTbio cjDaMnoBOM CMCTeMbl b 

nOJlb30BaTeJlbCKOM KOMnbHDTepHOM CMCTeMe, 

AeMCTByK)LL^eM noA ynpaBneHMeM nepBOM 
onepai4MOHHOM CMCTeMbl. Cnoco6 coAep>KMT 
cneAyraLAMe STanbi: nepexBaT 3anpocoB 
onepaUjMOHHOM CMCTeMbl a^i^ o6"beKTa cjDaMnoBOM 
CMCTeMbl b pacnpeAeneHHOM cjDaMnoBOM CMCTeMe; 
npeo6pa30BaHMe yKa3aHHbix 3anpocoB a^a 
yAaneHM?i CMHTaKCMca, 3aBMCMMoro ot 
onepau,MOHHOM CMCTeMbl; npoBepKa Kauj-naM^TM 
b cpeflCTBe 3anoMMHahDLnero ycTpoMCTBa 
yKa3aHHoro nonb30BaTen?i Ha npMcyTCTBMe 
AaHHbix 06 yK33aHHOM o6"beKTe cjDaMnoBOM 
CMCTeMbl; BbinonHeHMe yKa3aHHoro 3anpoca 
o6i=eKTa cf)aMnoBOM CMCTeMbl - ecnM A^HHbie 
Kauj-naM^TM cymecTByKOT. 

riosTOMy 3aAana AaHHoro M3o6peTeHMsq 
3aKnKDHaeTC5q b o6ecneneHMM nonb30BaTen?i 
pacnpeAeneHHOM cjDaMnoBOM CMCTeMbl, KOTopbiM 
MO>KeT pa6oTaTb npM OTKnKoneHMM ot 
cnei4npou,eccopa. 

flpyrasq 3aAana A^HHoro M3o6peTeHM* 
3aKnKDHaeTCfi b o6ecneHeHMM OTKnKDHaeMoro 

nonb30BaTenfl, KOTOpbIM 3C|DC|DeKTMBHO 

perMCTpMpyeT TpaH3aKi4MM Ana cornacoBaHMfl 
npM noBTopHOM noAKnio^eHMM. 

ELL\e oflHa 3aAana A^HHoro M3o6peTeHM5q 
3aKnioHaeTCfl b o6ecneneHMM nonb30BaTen?i 

CjDaMnOBOM CMCTeMbl 3C|DC(DeKTMBHblM 

Mcnonb30BaHMeM Ksiu-naM^TM b i^en^x 
yMeHbLueHM?! 06-beMa naM^TM m npocTpaHCTBa 
AMCKa, Tpe6yeMbix nnn KaiuMpoBaHMfi, m a^ji 

yBenMMeHM^ CKOpOCTM M OCjDCjDeKTMBHOCTM 
o6pa6oTKM flaHHblX B K3LU-naM^TM. 

Ei±\e oflHa 3aAana A^HHoro M3o6peTeHM5q 
3aKnroHaeTCfl b o6ecneneHMM nonb30BaTen?i 
pacnpeAeneHHOM cjDaMnoBOM CMCTeMbl, KOTopbiM 
MO>KeT pa6oTaTb c HecKonbKMMM npoTOKonaMM 
pacnpeAeneHHOM c^aMnoBOM CMCTeMbl. 

ELi\e OAHa 3aAana AaHHoro M3o6peTeHMfi 
3aKnKOHaeTC5q b o6ecneHeHMM nonb30BaTen5R 
pacnpeAeneHHOM cfcaMnoBOM CMCTeMbl, KOTopbiM 
6yAeT He3aBMCMM ot onepai_\MOHHOM CMCTeMbl. 

M eu^e OAHa 3aAana AaHHoro M3o6peTeHMa 

3aKnKOHaeTCfl B nOBblLUeHMM 3C|DCjDeKTMBHOCTM 

K3LU-naMflTM nyTeM "arpeccMBHoro" K3LUMpoBaHM^ 
pa3peujeHHbix Ha3BaHMM 06-beKTa. 

Eu^e OAHa 3aAana AaHHoro M3o6peTeHMfl 
3aKnioHaeTC5q b o6ecne^eHMM CMCTeMbl 
ynpaBneHMfl KSLU-naMsqTbKD, KOTopasq He 3aBMCMT 
ot Ha3BaHM* o6"beKTa, HTo6bi Ka>KAbiM o6T=eKT 

CfDaMnOBOM CMCTeMbl Mor 6bl MMeTb HeCKOnbKMX 

poAMTeneM, Ka>KAbiM M3 KOTopbix MMeeT 
pa3nMHHbie npaBMna CMHTaKCMca Ha3BaHMa 
o6i=eKTa. 

BbiLueyKa3aHHbie m ApyrMe 3aflaHM, npM3HaKM 
m npeMMyLAecTBa AaHHoro M3o6peTeHM5q 6yAyT 
oneBMAHbi M3 cneAyKDLnero HM>Ke 6onee 
noApo6Horo onMcaHMsq npeAnoHTMTenbHoro 
BapMaHTa peanM3ai_\MM A^HHoro M3o6peTeHM?i, 
MnnKOCTpMpyeMoro npMnaraeMbiMM ^epTe>KaMM, b 
KOTopbix aHanorMHHbie u,Mc|DpoBbie o6o3HaneHM5q 
npeACTaBn^HDT aHanorMHHbie KOMnoHeHTbi 
o6~beKTOB M3o6peTeHM?i. 

KpaTKoe onMcaHMe HepTe>KeM 

OMr. 1 - MnniocTpai4M?i cpeAbi 
pacnpeAeneHHOM ceTM, b kotopom 
ocyLAecTBnaeTca A^HHoe M3o6peTeHMe. 

Omt. 2 - 6noK-cxeMa aBTOMaTM3MpoBaHHoro 
pa6onero MecTa, M3o6pa>KaK)LL^a5q oamh M3 
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BapnaHTOB peann3ai4MM flaHHoro i/i3o6peTeHHfl. 

Our. 3 - 6noK-cxeivia M3BecTHoro ypoBHfl 
TexHMKM pacnpefleneHHOM qbafinoBofi cucTeMbi. 

Our. 4 - 6noK-cxeivia, H3o6pa>KaK)Lnafl 
c(DyHKi4MOHanbHbie KOMnoHeHTbi BapnaHTa 
peann3ai4MM flaHHoro H3o6peTeHMfl. 

Our. 5 - n3o6pa>KeHMe CTpyKTyp flaHHbix b 
npeflnoHTHTenbHOM BapwaHTe peanw3au.nn 
flaHHoro M3o6peTeHM5q. 

Our. 6 - 6noK-cxeMa BapnaHTa peariM3ai4MM 
flaHHoro M3o6peTeHMfl. 

Our. 7 - cxeivia nocneflOBaienbHOCTM, 
M3o6pa>KaKDLna5i STanbi npoi^ecca oflHoro M3 
BapnaHTOB peann3ai4MM flaHHoro M3o6peTeHna. 

rioflpo6Hoe onucaHne 

Our. 2 n3o6pa>KaeT TMnnMHyK) KOHcjDuirypau.wo 
norib30BaTen?i mjim aBTOMaTH3npoBaHHoro 
pa6oMero MecTa cneu,npou,eccopa. flaHHoe 
M3o6peTeHne npeflnoHTMTenbHO 
ocyii^ecTBnsqeTcsq c TaKUM aBTOMaTM3npoBaHHbiM 
pa6oMMM MecTOM, KaK IBM RISC System/6000 
mhm nepcoHaribHbM KOMnbKrrep IBM PS/2. 
ABTOMaTM3npoBaHHbie pa6oHne MecTa 
nonb30BaTen?i n cnei^npoi^eccopa 

B3aMMOCBf13aHbl "MapKepHbIM" 3BOHKOM MJ1H J1C 

"GcepHeT" - M3o6pa>KeHO Ha dpwr. 1. 
ABTOMaTM3npoBaHHbie pa6oHne MecTa, 
noflKnKDHeHHbie k J1C, MoryT BKJiKDHaTb b ce6n 
nopiaTMBHbie aBTOMaTH3npoBaHHbie pa6onne 
MecTa, TaKne KaK C1, KOTopbie MoryT 6biTb 

OTKnKDHeHbl OT J1C M MCnonb30BaTbC5R 

He3aBMCMMO ot J1C. EyfleT oneBHflHO, hto b 
paMKax flaHHoro H3o6peTeHMfi mokho 
Mcnorib30BaTb MHoro flpyrux KOHcjDnrypaL^MM 
annapaTypbi aBTOMaTH3npoBaHHoro paoonero 
MecTa nnn TunoB J1C. 

06bNHoe aBTOMaTM3npoBaHHoe pa6onee 
MecTO 200 nonb30BaTenfl mhh cneu,npou,eccopa 
MMeeT npoqeccop 210, naMHTb cucTeMbi 214 m 
3HGproHG3aBMCMMOG 3anoMHHaK)Lflee yCTpOMCTBO 
212, TaKoe KaK HMfl, flMCKeia nnn onTunecKoe 
3anoMMHaK0Lnee ycipoMCTBO. npou,eccop 

npMHMMaeT BXOflHOM curHan OT yCTpOMCTB 

BBOfla-BbiBOfla, TaKnx KaK KnasnaTypa 224 n 
KoopflMHai4HOHHO-yKa3aTeribHoe ycrpoficTBO 226 
nepe3 KOHTponnep BBOfla-BbiBOfla 218. CucTeivia 
npeflCTaBn^eT Ha flucnnee 222 onepaTopy 
rpacjDMMecKyHD HHc(DopMaL\MKO, ynpaBnfleMyho 
KOHTponnepoM 220 rpac|DMKM. 

ABTOMaTM3npoBaHHoe pa6onee MecTO 
noflKriHDMeHO k ceTH (He noKa3aHa) Mepe3 
aflaruep 216 uiHTep<£eMca ceTM. 

ripeflnoHTMTeribHbiM BapnaHT peariM3ai4MH 
flaHHoro M3o6peTeHnsq BbinonHfleTca 

KOMnbKDTepHbIM npOU,eCCOM, AeMCTByKDLL^MM B 

naMflTM m npou,eccope aBTOMaTM3npoBaHHoro 
pa6onero MecTa 200. KoMnbioTepHoe 
nporpaMMHoe i/i3flenwe, ocyinecTBnflKomee 
AaHHoe M3o6peTeHne, MoryT xpaHMTb b 
3HeprOHe3aBMCMMOM 3anoMMHaKou^eM 

ydpoMCTBe 212, BKmonafi xpaHeHne Ha neHTe, 
AUCKeTe nnn ycrpoMCTBe Kfl-n3Y. 

Pa6oTa pacnpefleneHHbix qbafinoBbix CMCTeM 

M3BeCTHOrO ypOBHfl TeXHMKM minKDCTpupyeTc^ CO 

ccbiriKOM Ha dpwr. 3. Our. 3 H3o6pa>KaeT 
aBTOMaTM3npoBaHHoe pa6oMee MecTO 302 
nonb30BaTerm m aBTOMaTH3npoBaHHoe pa6onee 
MecTO 304 cnei_\npoi_\eccopa (cny>Ke6Horo 
cjaaMnoBoro npoi^eccopa), B3anMHO 

noflKriKOHeHHbie ceieBbiM MHTepcjDeMCOM 306. 
3anpoc nonb30BaTenbCKoro npoi4ecca 308 o 
KOHKpeTHOM cf^aMfie nnn MHctDopMai^nM o c|Dafine, 
nocTOfiHHO Haxofl^meMCfi Ha amckobom 
3anoMMHaK0LneM ycTpowcTBe 390, 

o6pa6aTbiBaeTC5q cneflyHDii^MM o6pa30M. 
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06paTHTe BHMMaHne Ha to o6cTosiTenbCTBO, hto 
m nonb30BaTerib 302, m cnei_\npoi4eccop 304 
pa3fleneHbi Ha npocTpaHCTBO 310, 314 aflpeca 
nonb30BaTerm n npocTpaHCTBO 312, 316 aqpeca 
flflpa. MHTepqbeMCOM Me>Kfly npuKnaflHOM 
nporpaMMOM m qflpoM (M3BecTeH KaK MHTepcjDeMC 
npuKnaAHOM nporpaMMbi nnn l/inn) flsrmeTCfl 
l/inn-BupTyanbHaa qbaMnoBa5q CMCTeMa/y3en 
ceTM VFS/vnode (VFS/vnode), KOTopbifi 
onpeflensqeTcsq b: C.P.KnaMMSH, "Vnodes: 
ApxnTeKTypa flrifl TunoB MHO>KecTBeHHbix 
OawnoBbix CucTeivi b Sun UNIX", ripoTOKoribi 
JleTHeM KoHcjDepeHUjMM Usenix, 1986". Mo>kho 
TaioKe, pa3yivieeTC5q, ncnorib30BaTb flpyrne 
HHTepcjDeMCbi. MHTepcjDeMC VFS/vnode AaeT 

B03MO>KHOCTb CyLL^eCTBOBaTb MHO>KeCTBeHHblM 

BnpTyaribHbiM cjDaMnoBbiM cucTeiviaM. 
PacnpefleneHHaa qbawnoBasq cucTeivia 
CTaHOBMTCsq bh pTvanbHofi qbafirioBOM cucTeivioM 
fln?i aBTOMaTM3npoBaHHoro pa6onero MecTa 
nojib30BaTen?i. 

rionb30BaTeribCKMM npoqecc 308 

3anpaiuMBaeT qbaMii flaHHbix b 3anoMiiHaK>LneM 
ycTpoMCTBe 390. 3anpoc 320 nepexBaTbiBaeTca 
HHTepcjDeMCOM VFS m nocTynaeT k nonb3OBaTeriK0 
322 pacnpefleneHHOM c|DaMJioBOM cucTeMbi, 
nocTO?iHHO Haxofl^Li^eMycsq b npocTpaHCTBe 312 
a,qpeca Jiflpa nojib30BaTen5q. rionb30BaTenb 
pacnpefleneHHOM c|3aMrioBOM cucTGMbi ynpaBnaeT 
CBsq3bK0 co cnei4npou,eccopoM no ceTM. 3anpoc 
noflaeTCfl b coo6LneHMM 326 cnei^npoi^eccopy 
324 pacnpefleneHHOM cjDaMnoBOM cucTeMbi b 
Hqpo 316 cnei^npoi^eccopa no ceTM 306. 
CneLinpoLjeccop 324 pacnpefleneHHoPi 
cjDawnoBOM cucTeMbi coBepiuaeT flocTyn k 
3anoMMHaK0LL\eiviy ycTpoMCTBy 390 c noMOLL\bK> 
MHTepcjDeMca 328 VFS flna flocTyna k noKanbHOM 

CjDM3MMeCKOM qbaPinoBOM CMCTeMe 

cnei_\npou,eccopa, KOTopaa coflep>KMT ycTpoMCTBO 
390. 3anpoiueHHbie flaHHbie npno6peTaKOTC5q m 
HanpaBJiaKDTCfi 330 ot cnei4npoi4eccopa 324 
pacnpeAeneHHOM qbaPinoBOM cucTeMbi k 
nonb30BaTeriKD 322 pacnpefleneHHOM cfcaMnoBofi 
cucTeMbi, KOTopbiM b cboko OHepeflb HanpaBn^eT 
332 flaHHbie k 3anpaLUMBaK0Lneiviy 
nonb30BaTenbCKOMy npoi4eccy 308. 

rionb30BaTenb 322 pacnpefleneHHOM 

C^afinOBOM CUCTeMbl MO>KeT BKnHDHMTb 

K3LU-naM5iTb flaHHbix (He noKa3aHa) b flaHHbie 
K3UJ-naM5iTM, 3anpoLueHHbie co cnei4npou,eccopa. 
riepefl 3anpocoM flaHHbix ot cneu,npou,eccopa 
nonb30BaTerib pacnpefleneHHOM c^aMnoBOM 
cucTeMbi npoBepaeT Ksuj-naivifiTb OTHOCMTenbHO 
fleMCTBMTeribHbix flaHHbix. 

ripeflnoHTMTenbHbiM BapnaHT peann3aqnn 
flaHHoro M3o6peTeHM5q unnHDCTpupyeTCfi Ha cfDnr. 
4. ABTOMaTM3npoBaHHoe pa6onee MecTO 
nonb30BaTensq MMeeT npocTpaHCTBO 402 aflpeca 
nonb30BaTen5q m npocTpaHCTBO 404 aflpeca 
fiflpa. YcoBepujeHCTBOBaHHbM aflMMHMCTpaTop 

406 K3LU-naMflTM B flaHHOM M306peTeHMM 

AeficTByeT npeflnoHTMTenbHO b npocTpaHCTBe 
402 aflpeca nonb30BaTen5q, ho MO>KeT 6biTb 
BbinonHeH b npocTpaHCTBe 404 aflpeca Hflpa. 

nporpaMMbi nonb30BaTena 408, 410, 412 
flaHDT 3anpocbi 414, 416, 418 cfDaPinoBOM 
cucTeMbi. riporpaMMa n nonb30BaTen?i 
M3o6pa>KeHa ncnonb3yK)LneM nornnecKyK) 
cjDaMnoByKO cucTeMy 414, KOTopafi noonepeflHO 
flaeT 3anpocbi 420 apaMnoBOM cucTeMbi. 3anpocbi 
c^awnoBOM cucTeMbi cooTBeTCTByioT MHTepcfDeMcy 
VFS/vnodes, xoth b paMKax flaHHoro 
M3o6peTeHMfi MoryT ncnonb30BaTb m flpyme 
MHTepcjDeMCbi. flaHHoe M3o6peTeHne mo>kho 
ncnonb30BaTb b nK>6oPi nornnecKOM c(DaMnoBoPi 
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cucTeivie, KOTopaa cooTBeTCTByeT 
l/inn-VFS/vnode nnn b KanecTBe BapnaHTOB 

ocyLi^ecTBneHM5i cooTBeTCTByeT nio6oMy flpyroMy 

Mnn. 

MHTepc(>ePic VFS HanpaBnaeT 3anpoc 
dpawnoBow CMCTeMbi aflMUHMCTpaiopy 406 

K3LU-naM5qTM. AflMMHMCTpaTOp 406 K3LU-naM5qTM 

xpaHMT noKaribHyKD MHctDopMai^nto o 
pacnpeAeneHHbix cfiaMnoBbix cucieiviax, k 
KOTopbiM norib30BaTejib coBepiuaeT AOCTyn. I~lpn 

B03MO>KHOCTM 3anpOCbl c|DaMnOBOM CUCTeMbl 
06cny>KMBaK)TCSq aflMMHMCTpaTOpOM K3LU-naM5qTM 

6e3 .qocTyna k cnei^npoi^eccopy. 3anpocbi 
c|DaPinoBOM cucTGMbi MoryT BbinonHHTbca 
aflMMHUCTpaTopoM K3LU-naM?iTM, ecnn 
3anpoLueHHa?i MHc|DopMaL\Msq HaxoflMTca b 
K3iu-naM?iTM n Bee eme flePicTBMTenbHa. 
AflMM HMCTpaTop 406 K3LU-naivm-M 6yfleT onucaH 
6onee noflpo6HO HM>Ke. 

3anpocbi cfcaMnoBOM cucTeMbi BbinonhmKDTCfi 
aflMMHUCTpaTopoM 406 K3iu-naM5RTH nn6o c 

flaHHblX, nOCTOHHHO HaXOflflLUMXCfl b naMfl-M 

aflMMHMCTpaTopa K3i_u-naivisqTM, nnn flocTynoM k 
noKanbHOM c(3M3MHecKOM dpawnoBow cucTeivie 420, 
nn6o .qocTynoM 422 k pacnpeAeneHHOM 

C(3aMnOBOM CMCTeMe. AflMMHMCTpaTOp 

KSLU-naMS^TM xpaHMT noKaribHbie Konnn 
pacnpeAeneHHbix cjDaMJiOB b noKaribHOM 
c|DM3HHecKoPi c(DaMfioBOM cucTeivie b Ljermx 
6bicTporo flocTyna. flocTyn 422 k 
pacnpeAeneHHOM cfcafinoBOM cucTeivie OTflaeT 
Heo6xoftHMbie KOMaHflbi k cnei_\npoi_\eccopy 324 
pacnpeAeneHHOM cfcaMnoBOM cucTeMbi - KaK 
onMCbiBaeTCH Bbiiue. ripeflno^THTeribHoe 
ocyu^ecTBneHMe KsiunpyeT Bee cfcafinbi, xoth 
flaHHoe M3o6peTeHne He orpaHMHMBaeTC?! 
noriHbiM K3LunpoBaHneM cfcafinoB. 

AflMMHMCTpaTOp 406 K3LU-naMSqTM M flOCTyn 

422 k pacnpeqeneHHOM dpawnoBoiA cucTeivie He 
3aBnc^T ot onepaqnoHHOM cucTeMbi n npoTOKona 
flodyna k pacnpeAeneHHOM (fcaMnoBOM cucTeivie. 

He3aBMCMMOCTb Onepai4MOHHOM CMCTeMbi 

flocTuraeTcyi o6ecneneHMeM yKa3aHHbix 
MHTepc(DeMCOB. 06ecneHHBaeMbie HHTepcjaeMCbi: 
MHTepcjDeMC VFS+/Vnodes flna onepai_\HM 
cjDaPinoBOM cucTeMbi; MHTep(j)ePic 

nocneAOBaTeribHOCTM, TaKofi KaK 

npeflocTaBn^eMbiM CTpyKTypofi 
nocneflOBaTenbHOCTM o6~beKTOB IBM SOB; 
noKanbHbiM MHTepcfrefic cjDaMnoBOM cucTeMbi 

(J10I/I) A^5q KSLUMpOBaHHblX cjDaMJic-B; pa3JlMMHbie 

npoTOKoribi pacnpe,qeneHHOM cfcaMnoBOM 

CMCTeMbi; MHTepc|DeMC CMHXpOHM3ai4MM 

K3LU-naM5qTM; MHTepcfceMC Bocnpow3BefleHMfl 

perMCTpai_\MM. AflMMHMCTpaTOp K3LU-naMf1TM He 

3aBMCMT ot KaKoro-nM6o CMHTaKcuca 
onepai_\noHHOM cucTeMbi. Ha3BaHMfi cfraMnoB 
npeo6pa3yKDT, «-rro6bi ohm CTariM He3aBMCMMbiMM 
ot 3HaKOB pasfleriMTerm KOMnoHeHTOB Ha3BaHMa 
cfcafina v\ CHMTanncb He MMeioLUMMM 

3ape3epBMpOBaHHblX 3HaKOB M 

3ape3epBMpoBaHHbix chob. OnpefleneHMe 
MapiupyTHoro MMeHM cjDafina TaioKe He3aBMCMMO 

OT CMHTaKCMCa Onepai_\MOHHOM CMCTeMbi. 
riOSTOMy K KOHKpeTHOMy 06"beKTy Cj^aMJIOBOM 
CMCTeMbi MO>KHO o6pai_L^aTbCfl flByMS 
Onepai_\MOHHblMM CMCTeMaMM c 

npoTMBopeMau^MMM npaBMnaMM CMHTaKCMca. 
HanpMMep, aflMMHMCTpaTop 406 Ksw-naMSTTM 
MO>KeT 6biTb BbinoriHeH flrm pa6oTbi c 
onepai4MOHHOM CMCTeMOM IBM OS/2, mhm IBM 
AIX, mjim c jikd6om flpyroM onepai_\MOHHOM 

CMCTeMOM JIMLUb C He3HaHMTeflbHblMM 

MOflMCflMKaLIMaMM. 

AflMMHMCTpaTOp K3LU-naM$lTM B flaHHOM 
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M306peTeHMM He 33BMCMT ot npoTOKona 
pacnpefleneHHOM cj^aMnoBOM CMCTeMbi. flocTyn 
422 k pacnpefleneHHOM c|3aMJioBOM CMCTeMe 
MO>KeT coBepiuMTb flocTyn k yflaneHHbiM 
cnei4npoi4eccopaM jim6o c noMombHD 
cnei4npoi4eccopa PacnpefleneHHOM 
BbNMcriMTenbHOM Cpeflbi, KOTopbiM nocTaBn?ieT 
"OyneH Coc|DTB3ap OayHfleMLUH" (OCcD) mjim c 
noMOLUbKD nporpaMMHoro M3fleriM?i IBM LAN 
Server. flpyrMe npoTOKoribi flocTyna k 
yflaneHHbiM c^a^naM mo>kho Mcnorib30BaTb 

TOJlbKO C He3HaHMTeJlbHblMM MOflMCjDMKaqM^MM. 
MexaHM3M CMHXpOHM3ai_\MM M MeX3HM3M 

BocnpoM3BefleHM5q peecTpa o6pa6aTbiBaK)T 
3aBMCMMbie ot npoTOKona 3aflaHM$q. 

AflMMHMCTpaTOp 406 KSLU-naMflTM BefleT 

K3i_u-naM5iTb 409 nonb30BaTenfl. B cb?13m c 
KSLU-naMS^Tbio 409 aflMMHMCTpaTop Ksiu-naM^TM 
BefleT MHctDopMai_\MK) 410 o TOMe m peecTp 412 

MOflMC|DMKaL\MM. l/lHC(DOpMaL\M51 410 TOMa 
COflep>KMT MHC|DOpMai^MIO O C^aMflOBblX CMCTeMaX, 

flocTynHbix .qj-m aBTOMaTM3MpoBaHHoro pa6o«-iero 
MecTa nonb30BaTensq Mepe3 aflMMHMCTpaTopa 
K3LU-naM5qTM. B npeflnoHTMTenbHOM 
ocyLi^ecTBneHMM yflaneHHbie c|DaMnoBbie CMCTeMbi 
noflKfiKDHaKDT k nonb30BaTenK> nocpeflCTBOM 
TOMa. Ka>KAbiM tom 6yfleT MMeTb bxoa TOMa b 
6a3e flaHHbix MHO^opMai^MM. MTaK, yflaneHHaa 
cjDaMnoBafl CMCTeMa 6yfleT noflKfiKDHeHa k 
aBTOMaTM3MpoBaHHOMy pa6oMeMy MecTy 
nonb30BaTejifi tim6o KaK c(DaMnoBa5q CMCTeMa 
TMna Unix (HanpMMep, ycTaHOBneHHa* b 

KaHeCTBe KOHKpeTHOM CjDaMJlOBOM CMCTeMbl/rfs), 

hm6o KaK CMMBon HaKonMTena PacnpeAeneHHOM 
BbNMcnMTenbHOM Cpeflbi (HanpMMep, KaK nycK 
G:\.). Bca MHcj3opMai_\M5i 06 yflaneHHOM cf)aMnoBOM 
CMCTeMe m ee coctohhmm xpaHMTCfi b 6a3e 

flaHHblX 410 MHCjDOpMai_\MM TOMa. 

MHO>KecTBeHHbie yflaneHHbie cjDaMnoBbie 

CMCTeMbi MO>KHO OflHOBpeMeHHO nOflKnKDHaTb K 

oflHOMy nonb30BaTenK). 

CTpyKTypa Ksiu-naMfiTM 409 M3o6pa>KeHa 
6onee no,qpo6HO Ha cjDMr. 5. KsLU-naMJiTb 409 
Be,qeT eflMHyra K3LU-naM5qTb flrifi nonHoro 
Ha3BaHM?i cjDaMna, flaHHbix o6"beKTa cjDaMnoBOM 

CMCTeMbi M MHCjDOpMai4MM COCTO^HMSq o6"beKTa 

cjDaMnoBOM CMCTeMbi. Ksuj-naM^Tb BefleTC?i b 
nocneflOBaTenbHOM flMHaMM^ecKM 
pacnpeAenaeMOM o6nacTM naM^TM, T.e. OHa 
nepMOAMMecKM 3anMCbiBaeTC?i b 
3HeproHe3aBMCMMoe 3anoMMHaKomee 

yCTpOMCTBO, M3 KOTOpORO OHa MO>KeT 6blTb 

BoccTaHOBneHa b cnynae cnynaMHoro 
OTKmo^eHMsq sneKTposHeprMM Mnn OTKa3e 

CMCTeMbi. EAMHa^ MHTerpMpOBaHHa^ K3LU-naM5TTb 

coKpau^aeT o6i_L^Me TpeSoBaHMfi k K3i_u-naM?iTM, 
TeM caMbiM ynyHLuaa noKa3aTenM pa6oTbi 
KSLii-naMS^TM. flnsq eAMHOM K3LU-naMsiTM 
Tpe6yeTcsq TonbKO OAHa paHflOMM3npoBaHHa5q 
Ta6nMi_\a BMecTO Tpex, KOTopbie npMMeH^ioTCjq b 
CMCTeMax MMejoLnerocfi ypoBHfi TexHMKM. Bcto 
o6pa6oTKy AaHHbix Ksni-naM^TM mo>kho 

BbinonHJRTb B OAHOM KOflOBOM Ha6ope, KOTOpbIM 

xpaHMT pa3nMHHbie TMnbi o6"beKTOB c(3aMnoBOM 
CMCTeMbi, a He B o6blHHOM MexaHM3Me 

OTflenbHoro Koqa p,nn Ka>KAoro TMna Ksiu-naM^TM. 

KSLUMpOBaHHblM o6"beKT C^aMHOBOM CMCTeMbi B 

o6i^eM BMAe M3o6pa>KeH noA o6o3HaMeHMeM 502. 
06"beKT 502 cjDaMnoBOM CMCTeMbi Mcnonb3yeTca 
KaK p,nn noflKnKDHeHHOM, TaK m HenoflKnHDMeHHOM 
pa6oTbi aAMMHMCTpaTopa KSLU-naM^TM. 

06"beKT 502 c^aMnoBOM CMCTeMbi aBnaeicn 
CTpyKTypoM A^HHblX, co Ae p>Ka LL\e M MHCjDOpMaL\MK), 
Heo6xoAM My to a^« AOCTyna k yflarieHHOMy 
cfcaPiny mjim noKanbHOM KOLUMpoBaHHOM KonMM 
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yAaneHHoro qbaMna. SneMeHT o6"beKTa 
cfcaMnoBOM CMdeMbi co3flaeTcq b K3i_u-naMflTM 
flna Ka>Kfloro y,qaneHHoro cjDaMna mhm KaTanora, k 
KOTopbiM o6paLnaeTCfl aBTOMaTM3npoBaHHoe 
pa6onee MecTO nonb30BaTena. 06"beKT 

CtDaPinOBOM CMCTeMbi CO,qep>KMT MAeHTMCfjMKaTOp 

504 VFS+/vnode m MfleHTHC^MKaTop 506 qbafina. 

l/lfleHTMc(DMKaTop 506 cfcaMna BKntonaeT b 
ce6n flaHHbie TOMa, cnei4npou,eccopa v\ cfraMna. 
Mfl©HTMc|DMKaTop VFS+/vnode coAep>KMT 
HHctDopMai^MKD, onpeAenaeMyio CTaHflapTHOM 
cnei_\nc(DMKaqneM VFS/vnodes. BKntoHem/ie stom 

MHC|DOpMai4HM n03BOnfleT nOJIHOCTbKD 

noflflep>KMBaTb Bee MHTepqbeMCbi VFS/vnode. B 
flaHHOM M3o6peTeHMM flononHMTenbHa?i 
MHc(DopMaL\ii5q npMnaraeTca k CTpyKType flaHHbix 
nnn o6ecne<HeHMfl yBeriMHeHHoro KSLUMpoBaHM* n 

pa60Tbl npM OTKHRDMeHMM. 3neMeHT 508 TOMa 

nBnneicn yKa3aTeneM sneMeHTa 545 TOMa b 
6a3e flaHHbix 410 MHqbopMauMM TOMa p,nn TOMa, k 

KOTOpOMy OTHOCMTCfl AaHHbIM qbafin. 

riepeivieHHaq 510 coctoahmh m dpyKTypa 512 
coctoahmh Be,qyTC5q flrm npeAOCTaBneHMH p,nn 

flaHHblX HHCjDOpMai_\MM COCTOflHMfl KSLU-naMSRTM . B 

npeflnoHTMTenbHOM ocymecTBrieHnn, 
BbinOJlHeHHOM B opueHTupoBaHHOM Ha 06"beKT 
cpefle, c noMOLUbho TaKnx cpeACTB, KaK H3biK 
nporpaMMnpoBaHMsq C++, CTpyKTypa coctoahmh 
onpefleneHa KaK Knacc o6"beKTa. dpyKTypa 
cocTOflHMH nnn KOHKpeTHoro qbaPina 
onepai_inoHHOM CMCTeMbi (Hanpniviep, OS/2 mjih 
AIX) onpeflenfleTCfl co3AaHneM noflKnacca 
Knacca CTpyKTypbi cocTOAHMfi. ToHHbiM 
coflep^aHneM, Heo6xoflMMbiM p,ns\ onpefleneHna 
coctohhmh c+jaMna, noAKnacc nepeonpeflermeT 
Knacc CTpyKTypbi coctoahma. 

06"beKT qbafinoBOM CMCTeMbi Be,qeT 

MHCjDOpMaL^MHD 514 KOrepeHTHOCTM KSLU-naMSTM. 

3Ta MHc|3opMai^M5q ncnonb3yeTCfl fljin 
o6ecneMeHM5q cornacoBaHHOCTM Me>Kfly 
K3LU-naMfiTbK) m cneu,npoi4eccopoM n tohhhmm 
KonMSRMM cneunpoLjeccopa. CnncoK nepeMHePi 
516 ynpaBfieHMsq flocTynoM onpeflen^eT 
pa3peujeHM5q Ha ,qocTyn k qbafinoBOM CMCTeivie m 
Ha MOflnc(3MKai4MM comacHO HopiviaTMBy IEEE 
POSIX. flpyraa QbnaroBaa MHc|DopMai4Mfl Bep,eicn 
b 518. CocTOflHue ycTaHOBneHMH TOMa BeAeTca 
520 b KanecTBe yKa3aTena 522 Ha poflMTenbCKUM 
sneivieHT n MHqbopMauMM 524 npnopnTeTa. 
Ka>KAbiPi o6"beKT cfcaMnoBOM CMCTeMbi MMeeT 

npMCBOeHHbIM npMOpMTeT, KOTOpbIM 

ncnonb3yeTCfl npn onpefleneHnn o6"beKTOB Ha 

yHMHTO>KeHMe, HT06bl flaTb MeCTO HOBbIM 

06-beKTaM. 

floCTyn K AaHHbIM cjDaMJIOBOM CUCTeMbl 

npon3BO,qnTC5q Hepe3 yKa3aTenb 526 
(+jaPina/KaTanora/cnMBOJibHoro 3BeHa. 3tot 
yKa3aTenb o6ecneMHBaeT AOCTyn k TpeM pa3HbiM 
TunaM AaHHbix Ksw-naMflTM b 3aBncnMocTM ot 
Tuna o6"beKTa qbaMnoBOM CMCTeMbi. 06~beKT 
cfDafinoBOM CMCTeMbi p,nn cjDafina AaHHbix MMeeT 
yKa3aTenb Ha KSLUnpoBaHHbiM qbafin 540, 
KOTopbiM b cbok) onepeAb yKa3biBaeT Ha KoriMKD 
noKanbHoro (patina K3i_unpoBaHHbix AaHHbix b 
noKanbHOM dpawnoBoiA CMCTeMe 420. YKa3aTenb 
KaTanora noKa3biBaeT Ha K3LunpoBaHHbiM KaTanor 
542. KsLunpoBaHHbiM KaTanor 542 BbinonHeH Ha 
ocHOBe cxeMbi arpeccMBHoro K3LJJMpoBaHM5q. 
KorAa a^i^ KOHKpeTHoro KaTanora 
3anpaiuMBaeTCfl MHc|DopMai4M5q o KaTanore, to 
stot KaTanor m Bee ero HenocpeACTBeHHbie 
AonepHMe 3anncn B03Bpau^aK)TC5q. 3to 
yMeHbLuaeT KonMHecTBO HeyAaHHbix o6paLneHMM 

B K3LU no npMMMHe 6onbLUOM BepOflTHOCTM Toro, 
HTO MHC|DOpMai4M5q 06 OAHOM MnM HeCKOnbKMX 
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AonepHMX 3anficflx 6yAeT 3anpoLueHa BCKope 
nocne MHcjDopMai^MM o poA m Ten bCKO m KaTanore. 
K3LU-naM5qTb KaTanora npeAOCTaBnneT 
MHcjDopMai_\MK3, Heo6xoAM My to flna onpeAeneHMfl 
MapiupyTHoro MMeHM cjDaMna, T.e. OTo6pa>KeHMfl 
KOHKpeTHoro 3anpoca MapujpyTa ctDaMnoBoPi 
CMCTeMbi Ha onpeAeneHHOM cjDaMne A^HHbix. 
HaKOHei_i, yKa3aTenb 526 MO>KeT yKa3biBaTb Ha 

KSLUMpOBaHHytO MHO>OpMaL\MHD 544 CMMBOnbHOrO 
3BeHa. 3Ta KSLUMpOBaHHaJI MHC|DOpMai4MSq 

o6ecneHMBaeT pa3pei_ueHMe CMMBonbHbix 
3BeHbeB. 

B 528 o6ecne<HMBaK)TCfl sneMeHTbi Ann 

pa3HblX CHeTHMKOB, 6nOKMpOBOK M "OTMbNeK" 

(pyneK) m MHAMKaTopa MMCToro cocto^hm?! 532. 
1/lHAMKaTop 532 HMCToro coctos^hm^ Ba>KeH a^^ 
pa6oTbi npM OTKnHD<HeHMM m Mcnonb3yeTC?i AJifl 
yKa3aHM^ cocTO^HMa comacoBaHMfl. 

Ba>KHO OTMeTMTb, HTO Ha3B3HMe o6"beKTa 

cf)aMnoBOM CMCTeMbi He BKntonaeTCfl b CTpyKTypy 
502 AaHHbix. 3to no3BonyieT 6ecKOHqbnMKTHO 
o6paLnaTbCfl k o6"beKTy cjDaMnoBOM CMCTeMbi ot 
pa3nMMHbix Ha6opoB Ha3BaHMM o6"beKTa. V 
Ka>KAoro o6"beKTa qbaMnoBOM CMCTeMbi MO>KeT 
6biTb HecKonbKO poAMTeneM. Ka>KAbiM poAMTenb 
MO>KeT cooTBeTCTBOBaTb pa3HbiM nops^flKaM 
npMCBaMBaHMfl MMeH, HanpMMep: cnei_\Mc}DMKai_^MM 
npMCBaMBaHMjq MMeH Tpynnbi YnpaBneHM^ 
06"beKTaMM (R/O), MnM cnei_\Mc(DMKaqMM AIX, 
OS/2, nM6o b cooTBeTCTBMM c ApyroPi 
onepai^MOHHOM CMCTeMOM. l~lo3TOMy flocTyn k 

KOHKpeTHOMy "cnMCKy COTpyAHMKOB" 

(employee-list) o6-beKTa c^aMna mo>kho 
ocyu^ecTBnaTb c OS/2 KaK c: \ employee-list m 
c AIX KaK /usr/ employee-list. 

AAMMHMCTpaTOp 406 KSLU-naMflTM 

o6ecneHMBaeT KaK "noAKnKDHeHHyHD", TaK m 
"oTKnKDMeHHyKD" pa6oTy. Bo BpeMH 
noAKnHDHeHHOM pa6oTbi aAMMHMCTpaTop 406 
K3LU-naMflTM BbinonHSReT 3anpocbi qbaMnoBOM 
CMCTeMbi ot K3i_u-naM5TTM MnM, b cnynae 
Heo6xoAMMOCTM, nyTeM AOCTyna k yAaneHHOMy 
cfcaMny. l~lpM OTKnKDHeHHOM pa6oTe 

aAMMHMCTpaTOp K3LLI-naMSTTM BbinonH5qeT 

3anpocbi ot K3LU-naMfiTM m BeAeT peecTp 546 

MOAMC|DMKai4MM no BCeM MOAMqbMKai^M^M B 

qbaMnoBOM CMCTeMe. 

OflMH M3 BapMaHTOB BbinonHeHM?i 
aAMMHMCTpaTOpa KSLU-naM^TM B COOTBeTCTBMM c 

AaHHbIM M3o6peTeHMeM M3o6pa>KeH Ha cfjMr. 6. 
3to ocymecTBneHMe pa3pa6oTaHO p,nn 
Mcnonb30BaHM5R c onepai_\MOHHOM CMCTeMOM IBM 
OS/2. 3anpocbi cjDaMnoBOM CMCTeMbi OTAaraTCfi 
CMCTeMOM KaK KOMaHAa 602 "doscall". Bee 
3anpocbi cjDaMnoBOM CMCTeMbi o6cny>KMBaK)TC5q 
cjDaMnoBOM CMCTeMOM IFS. IFS o6ecneHMBaeT 
norMHecKMe bo3mo>khoctm cjDaMnoBOM CMCTeMbi. 
IFS MO>KeT ycTaHaBnMBaTb m o6cny>KMBaTb 
pa3nMHHbie TMnbi qbaPinoBbix CMCTeM. 
YcTaHOBneHHbie qbafinoBbie CMCTeMbi MoryT 
BKnranaTb b ce6fi, HanpMMep, qbaMnoByK) 
CMCTeMy 606 FAT, KOTopaa nBnneicn o6meM a^^ 

AMCKOBblX Onepai_\MOHHblX CMCTeM, MnM 

cfjaMnoByKD CMCTeMy OS/2 HPFS. B ycnoBMsrx J1C 
HHMi_\MaTop 3anpoca (Requester) 61 0 JIC 
qbMrypMpyeT b KanecTBe eLAe oahom qbaMnoBOM 
CMCTeMbi, b kotopom AOCTynbi k cfDaMnaM 
HanpaBn^KDTC?! k Cneunpoueccopy JIC a^^ 

MCnonHeHMfl. AAMMHMCTpaTOp K3LLI-naMflTM 

comacHO A^HHOMy M3o6peTeHMK) MO>KeT 
ycTaHaBnMBaTbC5q KaK eLAe oamh tmit cjDaMnoBOM 
CMCTeMbi 612. Bee AOCTynbi k yAaneHHOM 
cjDaMnoBOM CMCTeMe nocTynawT k 
aAMMHMCTpaTopy 612 Ksni-naM^TM. 
AAMMHMCTpaTOp KSLU-naMflTM npoBep^eT 
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iouj-naMflTb 614 (b npocipaHCTBe a^peca 
nonb30BaTeri5q), MTo6bi onpefleriMTb: loujMpoBaHa 
nn 3anpaLUMBaeMa5q MHdpopMaLjMsq. EcnM ,qa, to 
MHc(DopMai4M5q npeflocTaBnfieTCfi npMKnaflHOM 
nporpaMMe, BKnKJHaa, npn Heo6xoflMMOCTM, 
npe,qocTaBneHMe mjim MOAMQbMLjMpoBaHMe 
K3LunpoBaHHbix flaHHbix, yAep>KMBaeMbix b 
noKanbHOM cJpai/inoBOM cucTeivie 606 mjim 608. 
EcnM flaHHbie ctpafinoBOM cucieivibi He 
o6Hapy>KMBaK)TC5q, to 3anpoc 615 HanpaBnaeTca 
k MHHi_\naTopy 3anpoca 610 J1C, HTo6bi oh 
coBepninn flocTyn k Hy>KHbiM flaHHbiM b 
cnei^npoi^eccope J1C. KorAa yAaneHHbie flaHHbie 
nocTyn^T, ohm pa3MeLnaK)Tca b louj-naMflTM nnn 
6yflyu^nx o6pam,eHMM. 

CxeMa, nnnKDCTpnpyKDLL\a5q 
nocneAOBaTeribHOCTb npoqecca nnn KOMaHAbi 
3anncn qbafina, M3o6pa>KeHa Ha c|DMr.7. flpyrne 

KOMaHAbi cjDaMnOBOM CMCTeMbl BbinonHflKDTCfl 

aHanornHHO. KoMaHAa HaHMHaeTC* b 702 - 
OTAaeTca KOMaHAa 704 3anncn qbafina. 
AflMMHUCTpaTop KSLU-naMflTH npoBepaeT: ecTb nn 
b KSLU-naMS^TM 706 3anpoi_ueHHbiM qbafin. EcnM 
ecTb, to KSLUOBa^ Koni/m (patina o6HOBnfleTcsq 
708. 3aTeM lOLU-naivmTb npoBeparoT, HTo6bi 
onpeAennTb: noAKnroneH 710 nn b AaHHoe BpeMH 
tom. CocToyiHue noAKnK)HeHM5q noAA©P>KMBaeTCfl 
b 6a3e A aHHb|X 410 MHcjDopMai^MM TOMa. EcnM 
tom noAKJiKDHeH, to M3MeHeHne noAaeTca 
o6paTHO k cneL^npoqeccopy 712 n o6pa6oTKa 
AaHHbix 3aBepi_uaeTCfl 722. Ecjim tom He 
noAKHKHeH, to M3MeHeHne perncTpupyeTC^ 714 
b peecTpe MOAUcjDMKai^MM m o6pa6oTKa AaHHbix 
3aBepiuaeTC5q 722. 

Ecnn 3anpoLueHHoro qbafina b louj-naMflTM 

HeT, TO aflMMHUCTpaTOp KSLU-naM^TM 3aTeM 

npoBepaeT: noAKntoneH 716 nnn He noAKntoneH 
3anpoLueHHbiPi tom. Ecjim noAKJiHDHeH, to c|DaMJi 
3anpaiUMBaeTCfl y yAaneHHOM cjDaMJioBOM 

CMCTeMbl 718, pa3MeLL\eHHOM B KSLU-naM^TM, M 

o6pa6oTKa A^HHbix B03o6HOBnaeTcyi Ha 3Tane 
708. Ecjim tom He noAKnioneH, to CMman c6on 
B03Bpam,aeTCfl b npMKnaAHyK) nporpaMMy 720. 

PerMCTpMpOBaHMe BMAOM3MeHeHMM 

(HanpMMep, 3Tan 714) b peecTpe 546 
ocyLAecTBJiaeTCfi o6"beKTaMM pen/icTpMpoBaHMH. 
06nacTb npo6neMbi npeACTaBJieHa KnaccoM 
peecTpa MOAMC^MKai^MM nonb30BaTensq m 
OTAenbHbiM KnaccoM p,nn Ka>KAoro OTJiMHHoro ot 
ApyrMx TMna perMCTpMpyeMOM TpaH3aKu,MM. flnsq 
Ka>KAoro BMAa pa6oTbi onpeAenaioT pa3Hbie 
o6"beKTbi, HanpMMep, oamh 6yAeT AJ"i* qbafina 
3anMCM, co3AaHMfi cfpafina, yAaneHMfl cfpafina. 
KorAa aAMMHMCTpaTop lOLii-naMSTTM 
perMCTpMpyeT M3MeHeHMe 714 b OTKntoneHHOM 
pe>KMMe pa6oTbi, co3AaeTC* tmit o6i=»eKTa 

perMCTpMpOBaHMfl, COOTBeTCTBy kdlam m 

3anpaiuMBaeMOM onepai_\MM (HanpMMep, 3anMCb 
cjDaMJia). flna noMeLneHMfl o6"beKTa b peecTp 
aKTMBM3MpyK)T MeTOA perMCTpai_\MM. 

06"beKTHbie MeTOAbi BKnranaraT b ce6fi 
MeTOAbi ynnoTHeHMfl m onTMMM3ai4MM peecTpa 
AJifi BOcnpoM3BeAeHMq. PerMCTpMpOBaHMe 
KOHKpeTHoro o6"beKTa MO>KeT o6ycnoBMTb 
yAaneHMe paHee 3aperMCTpMpoBaHHoro 06-beKTa. 
HanpMMep, KorAa qbaMn co3AaeTC*, a 3aTeM 
yAanaeTCH, to o6i=eKT yqaneHMfl qbafina yAanMT 
sneMeHT perMCTpai^MM co3AaHMfi qbafina, Bee 
sneMeHTbi pemcTpaqMM MOAMcjDMKaqMM (patina m 
3aTeM BbiMAeT, He pa3Mem,afl b peecTpe sneivieHT 
yAaneHM^ ctpaFma. 3Ta CMCTeMa o6ecneMMBaeT 

6blCTpyKD M SCfx^eKTMBHyHD CMHXpOHMSaLJ.MK) 

K3UJ-naMfiTM c yAaneHHOM cJoaiinoBOM CMCTeMOM 
npM noBTopHOM noAKHKDHeHMM. JlorMHecKMe 
cJpyHKqMM b o6"beKTax pefMCTpMpOBaHMJR 
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ycTpaHfltoT Heo6xoAMMOCTb o6pa6oTKM m 
ynnoTHeHMfl peecTpa nepeA BocnpoM3BeAeHMeM. 

M3 M3Jio>KeHHoro BbiLue onMcaHM^ 6yAeT 
HCHO, hto pa3riMHHbie moamc(dm KaqMM M 

M3MeHeHMfl MO>KHO npOM3BOAMTb B 

npeAnoMTMTenbHOM BapnaHTe peanM3ai4MM 
AaHHoro M3o6peTeHMfi, He BbixoA* 3a ero paMKM. 
flaHHoe onMcaHMe M3Jio>KeHO b i^eji^x 

MnflK)CTpai4MM M He AOn>KHO MCTOJlKOBblBaTbC^ B 

orpaHMMMBaromeM CMbicne. 06i=eM naTeHTHOM 
3au4MTbi A^HHoro M3o6peTeHM5q onpeAensqeTCfl 
TOJibKO ero cpopMynoM M3o6peTeHM5i. 

OopMyna M3o6peTeHM5i: 

1. Cnoco6 ynpaBneHM?! K3LU-naM?iTbK) 

C(DaMnOBOM CMCTeMbl B nOJlb30BaTeJlbCKOM 

KOMnbKOTepHOM CMCTeMe, pa6oTaioLLJ ( eM noA 
ynpaBJieHMeM onepai^MOHHOM CMCTeMbl, HTo6bi 
BbinonHMTb 3anpoc onepai_\MOHHOM CMCTeMbl, 

BKJIKDHaKDLAMM B Ce6f1 OAHy M3 MHO>KeCTBa 

onepai_\MM cjDaMnoBOM CMCTeMbl b Ka^ecTBe 
3anpaujMBaeMOM onepau,MM cjDaMnoBOM CMCTeMbl 
m mmh cjoaMna pacnpeAejiMTejibHOM c(DaMJioBOM 

CMCTeMbl, OTJIMHaHDLAMMCfl TeM, HTO 

nepexBaTbiBaKDT 3anpoc onepai4MOHHOM 
CMCTeMbl, yAan?iKDT M3 MMeHM cJpaMna CMHTaKCMC 
pa3AejiMTen5q, 3aBMCMMbiM ot onepau,MOHHOM 
CMCTeMbl, A-n^ co3AaHM5i o6pam,eHMfl k o6-beKTy 
4)aMnoBOM CMCTeMbl, npoBepflWT Kauj-naMfiTb 
4)aMnoBOM CMCTeMbl b cpeACTBe naM?iTM 

nOJlb30BaTeJlbCKOM KOMnbKDTepHOM CMCTeMbl Ha 

HajiMHMe o6"beKTa o>aMnoBOM CMCTeMbl a^^ 
o6paLneHM« k o6"beKTy c^aMnoBOM CMCTeMbl, 
npMHeM o6"beKT c|DaM jiobom CMCTeMbl coAep>KMT 
MHcjDopMai^MHD, no3BOJifiK)LAyio AOCTyn k cfpaMJiy 
pacnpeAeneHHOM cjDaMnoBOM CMCTeMbl m Aocryn k 

B03MO>KHblM JlOKaJIbHblM KSLUMpOBaHHbIM A^HHblM 

dpaPina BHyTpM K3LU-naM^TM cjDaMJioBOM CMCTeMbl, 

M Bbl6MpatOT OAMH M3 MHO>KeCTBa B03MO>KHblX 

npoTOKonoB pacnpeAeneHHOM cjpaMnoBOM 
CMCTeMbl m, ecnM He MMeeTC^ noKanbHbix 
KSLUMpoBaHHbix A^HHbix cjoaMna M ecTb 
noAKnfoneHMe k pacnpeAeneHHOM 4)aMnoBOM 
CMCTeMe, 3anpaujMBafOT A^HHbie c^aMna m 
3anoMMHaKDT mx b Ka^ecTBe noKanbHbix 

K3LLIMpOBaHHblX A^HHblX, BbinonHqJOT 

3anpoujeHHyK) onepai_\MK) cjDaMnoBOM CMCTeMbl, 
ecnM MMeioTca noKanbHbie KSLUMpoBaHHbie 
AaHHbie o>aMna. 

2. Cnoco6 no n.1, OTnMMaHDLAMMcq TeM, hto 

BCflKMM pa3, KOrAa o6Hapy>KMBaHDT OTCyTCTBMe 

noAKntoneHMfl k pacnpeAeneHHOM c|DaMnoBOM 
CMCTeMe, AononHMTenbHO ocym,ecTBnfiHDT 
cneAytoLAMe 3Tanw: onpeAen?iK)T TMn 
3anpoLueHHOM onepai^MM qbaMnoBOM CMCTeMbl, 
BbinonHfleMOM Ha ctpaPine, co3AaK)T 
3anpaujMBaeMbiM o6"beKT qbaMna 

perMCTpMpoBaHM^ cornacHO TMny 
3anpaiuMBaeMOM onepaqMM cjDaMnoBOM CMCTeMbl, 
aKTMBM3MpyK>T MeTOA o6pa6oTKM peecTpa 
MOAMC|DMKai4MM perMCTpMpoBaHM?i 
3anpaujMBaeMoro o6"beKTa cipaMna 

perMCTpMpoBaHMa m perMCTpMpyioT 3anpoujeHHbiM 
o6-beKT cipaMna perMCTpMpoBaHM^ nyTeM 
BbinonHeHMfl onTMMM3aL\MM peecTpa A-n* 
onpeAeneHHoro TMna 3anpaiuMBaeMOM onepai4MM 
qbaMnoBOM CMCTeMbl. 

3. Cnoco6 no OAHOMy M3 n.1 mjim 2, 
OTnMHatoiuMMCfl TeM, hto AononHMTenbHO 
3anoMMHaK)T co3AaHHoe o6pau4eHMe k o6-beKTy 
qbaMnoBOM CMCTeMbl Anfi Ka>KAoro qbawna hjim 
KaTanora, k KOTopbiM o6pau4aioTC5q b ynoMHHyTOM 

KSLU-naMflTM CtpaMnOBOM CMCTeMbl. 

4. r~lonb30BaTenbCKafl KOMnbraTepHaa 
CMCTeMa, noAKnKDHeHHa^ nepe3 ceTb, no 
MeHbLueM Mepe, k oahom o6cny>KM Batou^eM 
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KOMnbtoTepHOM cucTeivie, npuneivi 

norib30BaTenbCKa5q m o6cny>KMBaK)Lnafl 
KOMnbKDTepHbie CMCTeMbi coAep>KaT npoi_\eccop m 
naivi^Tb m Mcnonb3yK)T pacnpeAeneHHyK) 
cf>aPinoByto cucTeiviy, nonb30BaTenbCKaa 
KOMnbtoTepHaq cucTeivia BbinoimeHa c 
B03MO>KHOCTbK) pa6oTbi noA ynpaBneHMeM 
onepai_\noHHOM cucTeMbi, HTo6bi BbinoxiHUTb 
3anpoc onepai4MOHHOM cucTeMbi, BKmoHaioLUM v\ b 
ce6a OAHy M3 MHO>KecTBa onepai4i/m cjoaPinoBOM 
cucTeMbi b KanecTBe 3anpaiuMBaeMOM onepaqnn 
cfcafinoBOM cucTeMbi m mm* cfcafina 
pacnpeAeneHHOM cjDaMnoBOM CMCTeMbi, 
OTJ-iMHatomaflCfl TeM, hto BKntonaeT b ce6a 
aflMMHMCTpaTop K3LU-naM?iTM, npeAHa3Ha«HeHHbiM 
Ana BbinormeHMfl 3anpoca cjDaMnoBOM CMCTeMbi, 
BbinonHeHHbiM c B03MO>KHOCTbHD yAaneHMfl M3 
MMeHM cfDaMna CMHTaKCMca pa3AenMTensq, 
3aBMCMMoro ot onepaqMOHHOM CMCTeMbi, Ana 

C03AaHM51 06paLL^eHMf1 K 06"beKTy CjDaMJIOBOM 
CMCTeMbi, M K3LU-naM5TTb C|DaMnOBOM CMCTeMbi B 

naM^TM nojib30BaTenbCKOM KOMnbioTepHOM 
CMCTeMbi p,nn npoBepKM HanMHMjq o6"beKTa 
cjaaMnoBOM CMCTeMbi f\nn o6pau^eHM5q k o6i=eKTy 
cjDaMnoBOM CMCTeMbi, npMHeM o6"beKT cjDaMnoBOM 

CMCTeMbi BKJIKDHaeT B Ce65R MHCjDOpMaqMK), 

no3Bon^K)inyKD AOCTyn k c(DaMny pacnpefleneHHOM 

CjDaMflOBOM CMCTeMbi M A OCT y n K B03MO>KHblM 

noKaribHbiM KSLUMpoBaHHbiM A^HHbiM cjDaMna 
BHyTpM K3LU-naM^TM cjDaMnoBOM CMCTeMbi, npM^eM 
K3LU-naM?iTb cjDaMnoBOM CMCTeMbi BbinonHeHa c 

B03MO>KHOCTbK) Bbl6opa OAHOrO M3 MHOKeCTBa 
BQ3MO>KHblX npOTOKOJIbHblX CpeACTB 



pacnpeAeneHHOM cjDaMnoBOM CMCTeMbi m, eciiM He 
MMeeTcq noKanbHbix lOLUMpoBaHHbix AaHHbix 
cjDaMna m ecTb noflKnioHeHMe k pacnpeAeneHHOM 
cjDaMnoBOM CMCTeMe, 3anpoca AaHHbix cfcafina m 
3anoMMHaHM?i 3tmx AaHHbix b KanecTBe 

5 noKanbHbix lOLUMpoBaHHbix AaHHbix, npMMeM 
K3i_u-naM?iTb cjDaMnoBOM CMCTeMbi BbinonHeHa c 
B03MO>KHOCTbK) BbinonHeHMa 3anpai_UM BaeMOM 
onepai4MM cjDaMnoBOM CMCTeMbi, ecnM MMeioTCfl 
noKanbHbie KSLUMpoBaHHbie AaHHbie cfcaMna. 

10 5. rionb30BaTenbCKa?i KOMnbKrrepHasq 

CMCTeMa no n.4, OTnMHaKDLnaflca TeM, mto 
AonoriHMTenbHO BKnionaeT b ce6fl peecTp 
MOAMc|DMKai4MM o6T=»eKTOB, ynpaBnaeMbiM 

aAMMHMCTpaTOpOM K3LU-naMf1TM TaKMM o6pa30M, 

hto, Korqa He o6Hapy>KMBaeTCfl noAKJiraHeHMe k 
15 pacnpeAeneHHOM cjDaMnoBOM CMCTeMe, 
aAMMHMCTpaTop K3Lii-naM5RTM perwcTpMpyeT 

o6"beKT perMCTpMpOBaHMSq, COOTBeTCTByfOLAMM 

3anpaLUM BaeMOM onepaqMM b peecTpe 

MOAMCjDMKai4MM o6"beKTOB. 

6. rionb30BaTenbCKafl KOMnbioTepHaa 
20 CMCTeMa no OAHOMy M3 n.4 nnn 5, 
OTnMHatomaflCfl TeM, hto flononHMTenbHO 
BKnronaeT yKa3aTenb cfcafina (KaTanora) 
CMMBonbHoro 3BeHa, o6ecneMMBaHDU4MM AOCTyn k 
TpeM pa3HbiM TMnaM AaHHbix loiu-naMflTM b 
3aBMCMMOCTM ot TMna o6"bei<Ta cbaMnoBOM 
CMCTeMbi: k KonuM noKanbHoro cjoaPina 
KSLUMpOBaHHblX A^HHblX B noKanbHoPi cbaMnoBOM 
CMCTeMe b naMHTM, KSLUMpoBaHHOMy KaTanory, k 

CMMBOnbHOMy 3BeHy KSLU-naM^TM. 
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